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i signals and outgoing ossa signals are seni; a display device to? dsspsaying options sn 3 graphics: format Ina * 
i options besng saiectabfa 6y a user of the terminal and relating to the snoorrang and outgoes voice and data * 
si i k o nr s i \ <"• r - : ! I- A * p 

:: make selections tram the options display®** in tfv& graphics*: forma; 00 the display device; and a 
I programmable digital signal processor coupled to the Input sod output c©rr«nuoicatsons ports, the display 
i device, tha telephone Keypad, the telephone handset, and trie interface mechanism, the programmable 

> digital signs; processor alone processing the incomsng and outgoing voce and data signals, providing 
I modem functions and telephone functions, and gsneraSIng ths options displayed irt the graphical format en | 

I 4. The digftsi screen phone terminal of dmim 3 vvharein ths modern functions provided by She programmable | 
I digital signal processor include modulation arid dornouuiation, decompression and compression, and error | 
I oorreefion of She outgoing and incoming voice and data signals. 

0 pnona terminal of claim 4 wherein the incoming and ongoing data signals Inelisda 
tf facsimile images, 

s terminal of claim 3 wherein the telephone functions provided by ths 
signai processor include processing of the incoming and outgoing voice signals, 

I 7 The digital screen phone terminal of claim 3 further comprising an alphanumeric keyboard coupled to ths | 
i programmable digital signal processor, 

% ~ o g t *m r t n t c 1 >l 1 > > " a r 1 ^ o ^ h nt ' ni * 

I communications ports, the display device, the telephone keypad, the alphanumeric keyboard, the interface | 

1 * v, 1 v, U * (» UtO A - 1 i bed Oil v l)«ii\««L )!V f*i ! is 

ij dlspiay device and the telephone keypad. ihe telephone handsel being external lo the housing. 

herein the r-n»uf end output communication* ports- am 
0 which the incoming and outgoing voice and data signals | 

.vhereifs the input and output commisnieafcorss ports are 
eludes an analog transmission iine. 

I 11. The digits! screen phone terminal of claim 9 wherein the input and output communications ports are 

| 12. The digits! screen phone -tormina! of 
;: coupled to a wsrsiess communications re 
t signals are received and sent. 

I 13- The digits! screen phone terminal of claim S wherein the interface mschanisrn comprises a 
i poinfendciwk mecharssro which aiiows fha user lo select a desired one of the options displays 
graphical format on the display devic by moving a cursor to or near that option 

> 14. The dtgitaf screen phone terminal of otasm 13 wherein the pomtandeiiok mechartisrtt include 
i controlling device and an activation nutloo on the front panel of ihe housing, the cursor control! 

> performs encryptson ar« decryption on'the outgoing and incoming voice and iata stgnais, | 

I 16. The digital screen phone terminal of claim 1 5 further comprising means, ooupied to the programmable | 
I digital signai processor, for allowing, a key to be entered, the ksy used In lite encryption and decryption | 
I performed by the programmsbie dsgitai signal processor; | 

I 17. Apparatus for accessing electronic servlcss, comprising: a commumeations interface for receiving | 
I Incoming voice signals and incoming data signals and for sending outgoing voice slgnais and outgoing data | 
i signals; a dispiay device for displaying options In a graphical format, which options are seisotahie . by a 4 
i user of she apparatus and mists to ths incoming and outgoing voice and data signals: a teiephon© keypad sj 

it I " t s- > « * hk U^ ! > t i ^ : , ^ t c c t) 

i signals are* hear the incoming vosco s:gnals>: an interface mecbafosrn tor allowing the user to make 4. 

v c> r>ii I n« % •" i^t o ^ h i! " ■>» t ■> h of- iv C\ o j,^ tffvit 1 ), | 

I dtgsfai signal processor coupieo" to the Kjmmunscations interface, the display devsca, the leisphons keypad, sj 

I the telephone handset, and the interface mechanism, the programmable digits: signai processor being | 

* \,U f<. ! I IV U'lt i i< ' fit !■• ' uf of- \ J ur |(0 i id'! I 



(;XV A000106S.002 



I functions and telephone functions -which operas® on the incoming and outgoing voice and data signals, the | 
s programmable digital signals processor also generating toe options displayed m the graphical format on the a 
s display anv-ca. 

•* demcs. Ih® teiep&one keypad. ih© a^phamtmerio keyboard. the interface rnecharesm. and the" 
s pregseammeote digital: Signal processor, the housing having s front panel with the display dewce and th& 
f&iephore iosypad. the telephone hifviSrSri r,.emg O'temai to the hc-cs^o, 

,? t I n > ■» « ( ^ p ->•< «n if h ) ^ ■> =■ •* h unit i* ccr <. •< >ni<- r t r »s 
| poinEsnooiick meehaotsm which allows the user to select a desired one of the options displayed to the 
s graphical format on ths display device by moving a cursor to or near that option, the pointanddfefc 

meohaftisn-i including a cursor centroiiii-io drsviee and an activation button on She front pans; of ins housing. 

* the cursor conlrotiiog device for moving ins cursor So or near the desired one of She options and she 
a activation button for selecting that option. 

i DIGITAL SCREEN PHONE TERMINAL WITH GRAPHICAL USER INTERFACE 
s: Fseld of the Invention 

Th:& invention relates to communication dsviees and, more particularly, to powerful, low cos?, user friendly 

* telephone terminals which have display screens and which utilise* digital signal processing and graphics! 
s user interface technologies to provide modem and telephone functions. 

* Background of tna invention 

A te:aphone having a dsp-ay screen, a teiachone i-eypari. and a tsiaphcne nannset is x^swi. and 

* sometimes is referred so as a *scresn phone\ Companies such ss- Philips, VenFcrse, Forval U.S. Order, s 
| and SmartPhone Communicatee each provide snob a telephone. These screen phones generally look 

« *e conventional telephones except they have Ins display screen which typically Is located above she 

* keypad, Some screen phones havs an alphanumeric keyboas^i. 

« Known screen pnones typically iMz» a hardware architecture having three physically separata and 

* discrete hardware modules; s general purpose microprocessor (and associated memcxy and logic; for 

| ki i \ ~~ - "i"i<,n- f ■> \ its*; h- s o v -. \ j -. «t d } ti v N i > - < > 

« the tacs ol the phoi^es to control the phoswis and select options presented on tl'se display saesi. Some 
| n •■■<: ■-■ O! •> h <-• I ^ P" i>f u C < : - O i Cv f- C i : :> , : - " :. f «- ST O 

| ' so« ^> Ar hf^ sr a> sw>i " T<^e sc f^«>vs a !! -x\ tn^ |.n»s •; p os~t "n bm^ en \o>j -tons io S"e 

| Sommafyof the Invention 

| 1 [i K i< dp'! ie it „\ ?C >i i.U>- p 3 j I i ilt >. s d( ; ^, 

« device and a tciephonr; keypad A Ssiephohe handset is externai to the ho-ismg bat connectse! ihoroic »y. s 

s for example, a conveotiopai tslepliens cord. In accordsncs with the invsotloh, the telsphons devics 

| provides a graphical: user interface whereby user seieoSeble options are presented in a graphical format 

« on shs display device and a user ss allowed to mak* selections thsrefmm wHh. for example, a point -and- 

| cilok mechanism. The amr accesses venous electronic servicss by, for example, pressing the telephone | 

s keypad keys and/or sa;ecllng options wa She grepi?ical user ifiierface. A processoi. p;«?erably a single 

| programmable digital 

s signai processor, ss responsive to the telephone keypad and the user selectable options and provides a 

« var-ety of modem and telephone ttinctsons v.-lnch allow the telephone device to communicafe with the 

| he! " ••• i " V f ^ "it Si !••• •' f - \S "! - its 

| grephicel user interface end also executes a variety of built-in functions and eppiicaSlon programs. VVIih 
« this telephone device, a user thus can eiectronscelly perforin s variety of teste such as. for example. 
| K!^st,*=i v tot - p h.-e*- ik, r } i^'eioi ^ > iviic ^^^i ^ >^ 

« The modern functions performed by the programmable cisgitai signai processor of the telephone device 

according toths snveniion cap moinde n-iodiiiation dem&-'ulatioo, eomprssslon/sscohipression, and error 
s ocjrreoiion of voice and data signals Including faessmiia images. The Selephoiie functioiis include spsecti 
| path processing as well as other telephone functions such as as.ito-dl8ling, call progress monitoring. 
DTMF (dcsii-tooe mnlti-f-^quency ) p.Ticessing, call stales, cail vvaiting status, caii dhraiioc, incoming.' 
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outgoing caiisng iogs. and csfter SO. Ths butR-in functions cao m«§ud« F for s«#, otooK. alarm- calendar, 
organiser, calculator, phone Sssts. The appftoation programs car? include, for example, terminal emulation.. 

The telephone device according to the invention is thus in effect a remote mput'output device wbtch 

input/output device tot acceestng electronic services, the telephone device provides a complete set of 
feature telephone functions. 

The telephone device can send and receive veto* and data signais over a variety of com«Rjnioation 
'K^ }'-■>{■. \, : 5<.5.J« "v'Vfi^if ;•• - ^ s " ;s i. ; K> '\ » ~t - ..T , ir>>\ Sji 
wireless networks such ss oaiiatar networks, and cornrmireeatksns networks *n general. The data signals 
can include facsimile images, in a preferred em bodiment of the telephone device, an alphanumeric 



The keyboard pfeferabiy is a 5&-key QWERTY keyboard atx 

way to enter alphanumeric information. | 

The use of a graphical user Interface makes the telephone device according to the invention extremely | 

simple to operate and vary user-friendly. Tho programmable digits signal processor alone executes the | 

modem functions, telephone functions, and application programs, unlike known screen phonos which | 

typically use physically separate and discrete hardware | 

modules for these functions, in addition to implementing the graphical user interface and providing ihe 

modem, telephone, and application junctions, the programmable digital signal processor ateo preferably ?: 

provides other built-in futssSom fa.g., clock, alarm, calendar, organizer, calculator, phone lists, eic ). So | 

8y yslng a single hardware element (I.e., the programmable digital signal processor) to perform | 

operations previously performed by three or more physically separate, discrete hardware modules, trie ?: 

screen phones which use a plurality of separate hardware modules. Also, a very powerful programmable | 

oigital signai processor can be purchased for a fraction of the cost of a general purpose microprocessor a 

i^f 1. U <. f U fc \ fe( SU i: 1 )fh ti\ ij p w K it UK I 

modules of a known screen phone typically includes a general purpose microprocessor, the once a 

difference between a programmable digital signai processor and a comparably powerful general purpose a 

microprocessor translates into a significant manufacturing cost savings in favor of the telephone device of | 

the invention. Cost is, however, only one of the advantages of this telephone device over known screen | 

The telephone device according to the invention can he quickly and easily upgraded or modified by | 

downloading new software for use by the programmable digital signal processor. In a preferred * 

wtfi the programmable digital signal processor, and the programmable digital signal processor accesses * 

the memory modules) in order to execute its various functions. Known screen phones typically require an | 

entire hardwares module to be removed and replaced so order to modify that aspect of the screen phone, s 

8800 bps, if typically Is necessary to remove the eagre 2400 bps hardware module and replace st with a | 

new 9800 bps hardware module. The telephone device of the snvernsor; can be upgraded with significantly s 

less effort , tlms, and cost. Also, in about She same time it takes to perform one software download | 

operation, more than one ior ail:} aspects of the telephone device's functionality (e.g., moben\ telephone, | 

appScsiioa programs, and &tdt~m functions; can be altered. In contrast, altering more than one hardware s 

module ot a known screen phone increases the reoosmd effort, time, and oost significantly over that «s 

reqotred to alter a single hardware module, | 

The telephone dovico according to tho loventloo also is more reliable then known soreen phones. Tho | 

^ i t t is it g jt d t ^ h>~- 3 uj i J i ' |t 1 ^ 1 

processor to perform a variety of operations such as Ihe execution of modem functions, telephone | 

functions, apphcatlon programs, and ho!!Mo functions. This centralized, integrated design of the | 

screen phones typically use to help ihe piurailty of separate ; . discrete hardware modules thereof operate s 

together without conflict I 
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Th« foregoing and other objects. aspecSs, features, and advantage* of She invention wi8 b«f»-(® mors 
apparent from fhe following description and from She claims. 

Bml Descnpiion of the Drawings In the drawings, iike reference character generally ( efer to the same 
parts throughout the different views. Abo., the drawings sre not necessarily So scale, emphasis instead 
gsrsefatfy being, placed upon illustrating the principles of th® invention. FIG. 1 A is a perspective view of a : 
dic-iia: screen phone terming according to the invention, with art alphanumeric keyboard to its stowed 
position. 

FfG. IB is a psrspeoilve view of the digital sorsen phone terminal showing the alphanumeric keyboard slid : 

FIG. 2 Is a top view of a portion of the front of fee digital screen phone- terminal of FIGS, IA and SB, 

FIGS. S A, SB, sod 3C sre examples of graphical displays shown to a nser of the digital screen phone 
terminal on the display screen thereof 

FIG 4 is a diagram of some of the electronic services which can ho accessed with tho digital screen 

FfG SB is a block diagram of the hardware components of an advanced version of the digital screen 
phone terminal. 

FiG 6 is a diagram snowing: various tasks performed fey ih© hardware of FIG. 5 A or 58 FiG. 7 Is a 

Description Referring to FIGS 1 A and IB. a telephone devices according to the invention is a digiiai 
screen pfam temmH 10 with a housing 12 and a telephone handset 18, The handset 18 is separata 
from or external to the housing 12, and ii Is ooswected to the housing 12 by a telephone handset cord 20, : 
The front portion of the housing 12 of She terminal 10 has a display screen 14 and a rxrint-and-dick 

user selectable options displayed in a graphical fcmsat on She display serean 14. T he user oars select 
among the options; displayed in ths graphics? format by manipulating ihe po-nt-and-ckok mechanism 28. 
Ins front portion of the housing 12 also has a teiapiiono keypad 1 8. function keys 24. telephone 
openaSiori keys 28, a microphone 30, and a telephone message indicator lamp 32. The keypad 16 and/or i 
She functions keys 24 can be used with, or in place of. the posot-and-dick mechanism 28 by a user of the 
terminal 1 0 to maire option selections. In a preferred enioodlmarfS of ths terminal 10, an alphanumeric 
keyboard 22 is provided. The keyboard 22 slides art!© (FIG, IA) and out from (FIG, IB) She housing 12 Irs 
order to stow it or allow access to it. 

Referring So RO. 2, the keypad 18 on She front portion of ths terminal's housing 12 includes fwelva user 

* f 3 f it > ; f r x< u if n <■ ! N 

the telephone operation keys 28, labeled "speaker" 80, is used to Sum the speakesphona mode on and 
of, in a preferred embodiment, a hght 81 en She speaker key 80 indicates when the spssksrphene mode \ 
» activated. Trie terminal 10 includes a speaker (not shown) for promoting sound when the terminal 10 Is I 

for disabfing hie microphone 30 to allow, for exampfe, the user to speafc aloud while in the speskerphone : 
mode wi Shout hesng: heard on the other end hut stili heanng transmissions from the other. The mute key 

automatioaiiy rediai the iasvmaieo" isiepnone number, A speaker volume control 86 and s displav screen ; 
corarast control 83 are provided, in some embodiments, the termsnas 10 has eight function keys 82-78. 
and in some other embodiments, If has four such keys. 

Still referring So FIG. 2. In a preferred embodiment, She point-and-dick mechanism 28 includes a cursor 
controller 58 and an activation button 80. Together, ths cursor controller 58 and She activation button 80 

v » <: ^ ft f " ''1 > V .t < ( - if * ? !' ^ O' - - . 

scif en 1- . v to <o... oufso t.tof i> s af i 1 3i> s pi>T>u "dx* ; -\i ^ti g tv <' m sto^ of the of \ 
cursor controller 58 responds to the user's touches by moving the cursor in the corresponding direction 
up, down, left, right, or diagonally. The activation button 60 is pressed when the cursor Is at of neat the 
desired option, 

in some aiSernaSive smrx>dlmsnts. the poinS-and-ciick meehamsm 26 Is replaced by another infertaoe 
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screen mechanseso would s«ow fee user to sated among aprons displayed *« foe gr "aphscai tbrraat on the s 

display screen 14 by touching, or pointing at or near, thai option, in this touch screen embodiment the ?: 

poiot-snd-dfcs mechanism 28 might be removed fern the front of the terminal's housing 1 2. the disntey | 

screen 14 woaSd be replaced with a suitable touch screen or touch-defecting afement* v*o«jd fee added to | 

the existing display sareen 14. and the terminal 10 would be programmed to Implement the touch soresn | 

feature. The voice activated mechanism would allow She user Jo solees" among options ^splayed in the | 

graphical format on She display screen 14 by uttering an instruction corresponding to that option. In this s 

voice activated embodiment She poinf-and-ciick meeharrssro 28 might be removed from the front of the | 

terminal's housing 12, the microphone 30 might he used to mossy© the uttered instructions, and the | 

terminal 1 0 would fee programmed to implement the voice activated feature, in general : whatever trie | 

Interface mechanism employed to allow the user to make option selections, She terminal 10 will have a | 

graphical user sntedai>s for making the fast; simple, easy to understand, and Intoftlvs in accordance with | 

the invention. | 

- n- v <y > ( * A c 0 - <, n „ v ■> ^r ^ -» > „ „ w ■> o u«d ^ , noi ^ | 

page screen 85, a world page screen 87, and a persona: travel agent screen BS which the user might see | 

j-*^ vt v,'ifi ^ >inc ,-t ) c j'K oi^ion'-'^rxi "c"t Vx ! \enieo **he us- > orov do^ | 

tt - « '»« '! s v. v) O ^ v f J S. f S v -vf 

boxes, dialog boxes, etc The options provided to the user on the sample home page screen 85 can | 

Include, for example, buttons for manipulating, phone calls 3? and messages 3& and information related | 

thereto. The latere (e.g., ABC) shown within the buttons are representative of Indicia that can be | 

esisptavea to ;he user so identify trie paraeuiar 1 

function of eaeh button. The user can be provided with access to various stored phone numbers via a | 

directory listing 41, The options provided to She user on the world page screen 87 can ineSoda. for | 

example, the ability to access various electronic services and spphostion programs via a directory 43 of | 
such s-ervues- and applications and a vansiy a? other options accessible via various buttons 45 The 

select various destinations via a destinations; directory 47 and other options identified by various buttons | 

on the display screen 14 to. for example, the desired button and then select Ihe option identified by that | 

button. Referring to PIS. 4, the digital screen phono terminal 10 provides various built-in org nlsational | 

tools 94 such as calendar, clock, calariator. organiser, to do list, seisphone number hsf, outgoing and 

Incoming coll log, coil bock list, and alert functions. The tools §4 are functions programmed into She a 

terminal 1 0 and generally are accessed by a user tnioroctlng with the terminal's graphical input/output | 

*e^i<e-. -0 t^_->o» >■ e*-t v th« v ni!iS v r*> ^.k & r "* et^\ u s. A n ^- | 

function keys 24;, The tarminai 10 aiso provides various bu:li-ln communlcailon capabiiiiies 92 inciudsrsg a 
modem and telephone functions which allow the terminal 10 to access various electronic services such as | 

The modem fundioris provided by she tesninel 10 can include modulates; and dernodulatwn. | 

decompression and compression, and error correction of outgoing and incoming voice and dale signals. | 

Ths data signals cars inclside mpmsentatlons of facslmiis Imagss. Tbe telephone functions provided by | 
the terminal TO Mute spaecft path processing. In general, the terminal 10 also provides at least ail of the | 

monsonng, DTMF souat-ione mussi-ffaquencyi processing, Mures including oaii status, call 

waiting siatus, cair durato. caller information (e.g.. caller ID arid name), iricorrsing/outgosrsQ casing legs, s 

dial from log, block selected calls, and distinctive rings. | 

The hanking services 96 can include hi paying, bank account tnansaaBons (e.g., transfer of funds | 

between accounts, obtaining account balances, etc.). and financial information retrieval (e g,, hank loan | 
:fnere&t wisj'i. Tbe iiifonriaiion set wees 88 can include news on topics soon a» finance, weasher, epos is 

and entartainment. The travel plannjrrg services 1 00 can Include viewing airline schedules, making | 

rsservaSonS; ordering flckeis, and viewing maps. The tsonrsamer | 

services 102 can include rsinsva! of product information end the ordering of products and services. In s 

general, the ts sftina! 1 0 can access and interact with any electronic service. | 

version t'RG, SA) and an advanced version fRG. &B5. Refeirii;g to FIG. 5 A, the basic version of the 

terminal 10 tnciudes at. least she feiiowing components wtthin the housing 12: a programmable digital ?: 
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interface codec 1 10; a handsel codec 112; and memory 114, 116, TN* basic version ass© includes fits | 
telephone Keypad IS and the display screen 14 which are coin contained w-shln ihe housing 12 out which * 

SA. 

Referring So FIG. SB. the advanced version of the terminal 10 includes at least the foifowirtg components r 
within the housing 12: the programmable DSP 104; the I/O controller 108; the i O communications 
interface 106; the two codecs 1:10. 112, a speakarphone 138; memory 124, 128, 128; and various 

She handset IS, this advanced version fooiudes the stowable alphanumeric keyboard 22, 

Referring to FIGS. SA and SB, both ins basic version and the advanced version include the 
programmable DSP 104 and the i/O controiier 108, The programmable DSP 104 uses digital srgnal 
processing fechnsques, and it atone implements the modem functions, the telephone functions, and the 
application programs. The program m ania DSP 104 is baslcaiiy she same element with the same 
functionality <r> both the basic version and the advanced version. The programmable DSP 104 is aided by | 
the i/O eoairoiisr 1 06 which performs some of ;hs basse. Sow- level control functions necessary- to 
interface with the various i/O devices including the keypad 18, the display 14, the keyboard 22. the 
memories 1 14, 124, 126, 126, and the interfaces- 130, 132, 1 34, 138, The fow-ievef control fursstioos I 

J "'v. t 1 >. 0 t ' i N ' j ) 0 > r> > x 

for user Inputs and updating ths dispisy screen 14. The I/O controller 108 Is a slave So fee programmable | 
DSP 104. The i/O controller 108 used in the advanced version typically Is more complex than five I/O 

in a preferred embodiment of the terminal 10 of the invention, the programmable DSP 104 is a. single 
Texas Instruments TiviS320C50 seHes digits: signal processor chip with compute 

power of about 2S MIPS (Millions of instructions Per Second;, and more preferably softer a CS1 or a C§2 1 
chip, it is possible to use other digital signs:! processors Instead ot the presently preferred chlp/sj, but it 
has been discovered that any such chip should hays compute power of shoo! 28 MIPS or greater Also, In | 
the preferred: embodiment, the I/O controller 100 is an ASIC (Application Specific integrated Circuit} chip | 
custom designed to provide the necessary interlace functions Including the I/O "giue iog«c* which ss 
frequently a piyrality of separate chips out which here has been included in the ASIC. A prototype of She 
terminal 1 0 used a relatively low cost, fow power S-btt microcomputer m place ot the ASIC. 

provided for storing repertory dialing numbers, In the disclosed embodiment this memory 1 18 Is a IK-by-8 | 
sens! Electrically Erasable Programmable Read Only Memory (EEPROIVh 122. Memory 1 14 for foe 
programmable 08 P 104 Includes, in the disclosed embodiment, a 32i<-by-18 Random Access Memory 
(RAfyit 1 13 and a S^K-by-16 Flash Read Only Memory (ROM) 120, The modem function, telephone 
•function, application program, sod built-in function sofbvsre which dictates the operations performed by 
the programmable DSP 104 generally resides i:rs the memory 1 14. New software Is downloadable into the | 
Flash ROM 120 to Incorporate new features and/or modify existing features of the terminal 10, Only about | 
25% or so oi the memory 114 is required for the programmable DSP 104 to perform its modern and 
telephone functions and for the I/O controller 106 to perform its iow-ievai control functions This leaves 
about 75% or so of the memory 1 14 for the other built-in functions and application programs which the 
programmable DSP 1Q4 executes and the terminal 10 provides to the user. As mentioned previously, the | 
built-in functions can include clock, alarm, calendar, organiser, calculator, phone list, etc. fun of loos, and 

as well as a variety of other applications, Still referring So f 10. 5 A. the two codecs 110, 112 and the 
communications interface 108 are required to interface She programmable DSP 104 orsd the i/O controller | 
1: 08 to analog telephone lines and the handset 18 which is analog. One or more of the two codecs 1 10, 
112 and the interface 10S could foe replaced or removed If the termi nal 10 ss so be coupled to a non- 
analog line such as the ISDN or other non-analog communications network, in the disclosed embodiment | 
of the advanced version of the terminal 10, as shown in FIG, 

58, the repertory dialing: number memory is implemented with s 2K-:by-1S SRAM (Static RAM) 128 which | 
ss a battery-backed memory chip, and the QSP/eomrosser memory is implemented vssth 

a 128K-hy~18 RAM 124 and a 12SK-hy-l 8 Plash Erasable PROM (EPROM) 1 28. The interfaces cars 
include a personal computer memory card Interface (PCMCIA; 130 for receiving a PCMCIA memory card, | 
a serial port interface 132 for receiving essentially any serial device card (e.g., a card for a printer or 
computer), a bar code interface 134 for interfacing wlih any bar code reader via serial communications, a | 
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i«eer>'ing a magnetic stripe card, The handset codec 112 so this version is slightly different from the one in f 
thet^t of a v cs >^ r > no ne*d\ s ^^t nd c <oJo^ ^ o m J e\ q -> 

terminal 10 according lo in© love rstiors can have sn encryption feature which provides secure 

communications, and as three of these can be executed by the programmable DSP 104 of she tormina* 
10, The three basic functions are an encoder/decoder, an enorypier/deerypt.sr, and a modem for 
transmitting and receiving the encrypted signals to and from the communications network to vsfctch the 
tormina? 1 0 is coupled. The encoder/decoder digsttees and compresses the data down to a manages!?!® 
data rate (e.g., 2400 bps up to 9600 bps), and it also includes a decoder f unction for the receive direction, | 
The encrvpterAlee.ryptar encrypts the data stem corning from the encoder/decoder, and it also decrypts | 

general, a "key" is needed by fhe enosypter/dseryotsrto opesate. The smsrteard interface 138 can fas 

be generated based on a random number 

iermioai 10 according Jo the invention, the opsngilona performed by the pronrammsbie DSP 104 under 
software control wl\ now be further described. 

The digital screen phone terminal 10 has four modes of operation: off-line mode, on-line (node, facsimile 
mode, and phone mods, Whan in fire off-line mode, the terminal TO aiiows the user to perform application | 
programs and btMfa tools such as clock, ararms. calendar, organizer, calculator, phone hsi, etc. 
functions, ft is th© programmable OSP 104 alone lhaf executes these programs and junctions. For 
example, she programmable DSP 104 asone can perform the processing necessary to allow the user to 
interact with a home banking service, set/display a dock on the display screen 14 : set/sound an alarm on f 
the display screen. 14 and/or the speaker in the 

hous:ng 12 o! the texmnai ICS. use s calculator on the display screen 14, and set a password on the 
display screen 14. In the on-line mode, the programmable DSP 104 aiooe simuitaneousiy performs a 
variety of modern functions and terminal emulation which allow the user to communicate with and access | 
various electronic services. Whan the terminal 10 is In the facsimile mods, the programmable DSP 104 
alone performs a variety of faeslmiie modem functions including facsimile image sand and receive 
functions, lo 8s© phone mod®, the programmable DSP 104 alone performs a variety of telephone 

progress monitoring, DTMF (durtl-fons mufti- frequency) processing, caii stains, caii waiting status, rail 

selected calls, dsslinctive rings, and generally ail of the telephone functions provided by a conventions! 
feature telephone. In ail four modes, of opsraslon. the programmable DSP 104 supports srnpiarnentaiton of i 
the graphical riser interface. The single programmable DSP 104 thus alone performs s variety of tasks as f 

tasks performed by the programmable DSP 104 can ha broken down into three task areas: a modem task | 
142 Including data and facsimile handling, a phone task 144, and an apphestfen task 148. The I/O 
controller 106 which side the programmable DSP 104 performs moat or all of an I/O task 148, The 
modem task 142 corresponds to the on-line mods and the facsimile mods. The phone task 144 
corresponds to the phone mode, and the application task 148 corresponds to the off-line mode and the 
on-f ine mode, in the on-line mode, both the modem task 142 and the application task '! 48 run 
concurrently. Concurrent with me particular tsskfsi hamg performed by the program stable DSP 104 (or 
the tiO control-en 1 06). a real-time operating system (OS) rs aiso executing on the programmable DSP 

of the DSP's compute power as compared So the DSP compute power required to perform any one of the | 
three DSP-performed tasks 142, 144, 148. The real-time OS preferably is Implemented in assembly 

memory?. 120 in FIG.. SA and 128 in FIG, &B} as an object module, in the dreciosed esribodiment, s3^e 
modem task 142 involves the programmable DSP 104 perfosming the function of a 2400 bps ftjii-duptex 
data modem and a 8SQ6 bps half-dupies fas modem including rnodolat-on/demodulatjon, comprassksn/ 
decorfipression, and esTor corssatioft 

processing on the incoming and outgoing data signals. Other embodiments can implement higher speeds | 
for both fax and data such as 1 4.400 bps. The phone task 144 involves the programmasbie DSP 104 
performing speech path processing as weii as implementing the features mentioned pravronsiy. The 
apphcation task 148 iinvoives the programmable DSP 104 executing the application programs mentioned | 
preVifXiSiy ~h& i.'O iasf' 148 involves She i.-'O oo^rois^r 108 p«dorm:ng possibly \-v-'>h some help trons fbs i 
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programmable- DSP 104, fee various externa! device interface fow-ievei control support mentioned 
previously. The pregrsmmabte DSP 104 accords the highest tevsS of priority to the modem task 142 and 
the phone task 144 because these tm t&ms must operate on the incoming and outgoing vowe/data 
signals in real-fee to preserve the qoahiy of the information. Lower priority is given to the I/O task 148 
and the application task 148 because ii generally is accepters So, for example, stow the update rate of 
the display screen H or hold up an executing application program for a short period of Sims. 

The real-tima OS 140 atoning in the background on the programmable DSP 184 provides a means for 
appivjation oxigram's to ga»i access to the foil tunet:;xs«fhty ot she terminal 10 including the modem, 
telephone, buiH-tfi, dispiay, and graphics functions. The programmable DSP 104 can perform a set of 
primftsve graphical functions (PGFs). These PGFs are accessed by communicating with the 

Each command string begins with a specified Graphics Command Introduce? (GO) character which is an I 
ASCII escape character. Following ihe GO is e single character indicating the command to be performed : 
as watt as any parametric information needed by the programmable DSP 104 to process the request Us* : 
of this protocol reautts In a Sow- resource, low-bandwidth communication method because the termlnaf 10 I 
communicates using simple ASCII character sinngs. Because a wide range of PGFs can be represented : 
by Post" ASCii commands, the d:g«ai screen phone terminal 10 allows ihe user to interact w<ih a htgh-isvai : 
graphical user Interface, Numerous graphical techniques and features found In high-end windowing 
environments are supported fey the terminal 10 including buttons, scroifag ilsis, radio buttons, check 
boxes, PiaSog hexes, ate. i'ses, tor example, FIGS. 3A-3Q. TPs grapoicas user interface- provided by the 
digital screen phone terminal 10 has the appearance of Motif, the windowing environment supported on 
high-end workstations. The graphical user Interface provided by the tormina* 10 is similar io rVfcsiif, 
Wsnciows, and the Macintosh graphical user interfaces, but it requires far isss memory to achieve: 32 
kilobytes for the digital screen phone terminal versus 4-f- megabytes for Mofcf, Windows, and Macintosh 
graphical user interfaces. 

Referring So FIG. 7, an, overview oi some of the funotionahty of the digital screen phone terminal 10 
according to the invention is provided. For POTS (Plain Old Telephone Service) foncibns ISO, the 
terminal 10 provides puiss/tons capabilities. For Feature Phono functions 152, the terminal 10 provides a : 
speakerphone 138, a mute button 78, a hold button 82, hands-free dialing, a radial button 84, lists (e.g., 
emergency, personal and diah-rom). end a message mdfcator lamp 32, For CLASS * Features 1 54, the 
\en-nsna: 50 provides d'spiaymg « iSSfsr information ie.g matter ID and name), displaying incoming end 
outgoing calling log, dialing torn teg. block selected oatis, and distinctive rings. For Personal Features 
158, the terminal 10 provides set/display of a dock, set/sound an aiarro. nee a calculator, set password, 
and encrypt/decrypt nats, data sessions, facsimile., and voice messages. For Data Terminal functions i SS. : 
the tormina! 10 provides aula dial auto logon, auto answer, send/receive data {H22 format or other 
format), error correction of data {HA2}> compress/decompress data (M42bis), and ADSL For Facsimiie 
functions 100, the terminal 10 provides incoming facsimile Image processing (e.g., recslve, store, display, \ 
and print) and outgoing facsimile processing (e.g., scanning, sending.; and forwarding). For Answering 
Machine functions 162, the terminal 10 provides time/date stamping, selective replay, auto turn-on. digital \ 
outgarngnrrocimsug (e.g., multiple messages, activate by code). The media 184 overwbsch She digilai 
screen phone terminal 10 can communicate- include various communications nstworKs including wsreies* : 
communications networks end netwerks having analog transmission lines and/or digrtai transmission 

^{N-> ^ - h ~ " \ ft j t aiS vr N im si.ctsxi ii^v^^ - y ns ^n a- as -u" 
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following claims. What Is dalmed Is: 
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